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This paper addresses five issues envopntered: when esfimating secondary beneflis In
régiuml pmjcct tmalysis: (a) the corréetion fof cppumnmly cost of Tuctors, used, (f) the
trcgmncnt of mobl!c factors, {c) ihc cffcct of economics of size, (7} the role of forward

ies,-uiid.(2) the rofe of’ s;ntml structure of econoinit reglons. The first four are
that oilly # small part, if any, of regional impacts can be freated s regional net

beiiefits. The fifth is a retson-that, whes sepiridary bénefits or damiages do exist, thelr
correct estimatidin can depend on the sputial structure of the affécted dreas,
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Econoniists are often asked to assess the bene-
fits or ddmages from a past or future event on
the economy of some region. Examples include
; meiit of raglonal gconomic conscquences
of alternative timber harvest levels, _entry of exit
of a mdnuhcmnng plant, or the con:;truchon or
deniise of an irrigation project. Analysts have

incredsingly turned fo the tools of regional anal-
ysis, cspecmny regton.il input-outpyt {1-0)
models, to estinate these benefits or d'mmgm

Regional I-O models are ronstructed to estimate
linkages among sectors of the-ecohony . of a tar-
get region. Ih this way, an event affecting oné
séctor can be traced throngh the regional econ-
oy, and the clnu;,e in value added, income
carned by primary factars of production, can be
cstimqted This approach allows estimation of
ot direct jmpacts catised by the initial chcm;,c
in the affected sector and secoridary impacts
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which result as the direct spending works ils way
through the cconomy.

Direct inconie ifiipacts of a project are the
fac,tor paymests: the wages, rents, and prof'tt§
earned by input factors used directly by the proj-
ect. Secondary hmpacts result when the directly
affected sector buys inputs from other scctors
(buckwqrd linkages) or prqduées outputs {hat
become mputs for expansion of other regionil
industries ‘(forward finkages). A new irrigation
project will cause agriculture to buy more from
backward linked fertilizer, machinery, and in-
strance sectors, and ay allow expansion of
forward-linked hvestock and food-processing
sectors, The dlrectly affected sector, alon_g, with
backward and forward linked sectors generate
value added consisting of income earned by the
input factors. Thus, the available toals, inclad-
inig 1-0 modgls, allow us to cslimme the imp’tcts
of the project or event on regional €conoriic ac-
tivity. The impact analysis is the casy part; the
step that causes problems is translating these
lmpdcts jitto gstintates of beriefits or costs,

This paper addresses several methodofogical
issues which a¥ise and errors that are committed
when estimales of repional ecohoniic nnp.u,t are
used to derive estimates of regional prmmry and
sccondvy project benefits, Most of the issues
noted i this paper apply wheilier the imnpact es-
timates aie based on 1-O migdels, ecoriomic base
analyses, econometric models, or the cost ac-
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N\
¢ouutmg commonly used in benefit-cost analy-
sls Somc oﬁ hese: issues: Aare notud in

sugsi. [n f4c!, many ‘the it e senous m:sap-
plications of these tools are not in the main-
siream profcwonai literature but in the myriad
of ¢nvironriental mlpact statermients, forest fim-
ber pl:m cqmmdmty"devclopn‘_ dndlyses, dnd
ofher applied Impact studies. These stadies offen
représent: the. attempts of reglonal: planriers,
semtprofcsmonal ccnnonmts, or projeut pro-

sqes.

First, it usually is a methodological.ersor to
usé pro_ject lmp“tct on valugé added as fhe mea-
sure of project regiondl benefits or costs. Changes
in vilue added estimated with an 1-O. model
consist of thanges in incote ageruing fo re-
5,101111 pnmary inputs, which are at least partly

regianaf income im

Ip fct cpljeg._en
giondl net’benefit. ornl amag

ge from thie evcnt‘?

i Ihé g ,dusines of 4 rcgion, they shift
to dlff ent points on the:r .;wcr'lge éqst curves,
0 Aty da fie” affecled md"stnes u\-

:Foarth, because a regjonal }-O model traces
§ e 1§c§ from ot‘her sectors of thc
4 :

of secoridary imipicts ciiised by
ages from the everit bielng studied. Under what
conditions ‘are forward secondary: ifik iges also

impartant and how ean they be: csumated?

Regipnal Praject Analysis 335

Fifth, }-O miodels are usually based on polit-
ical boundarles such as counics ot states, while
the funcfional edononic aréas williin which =
pacts oceur often cross political boundaries. What
are the 1n1;)lxéat10ns of thig dwerhém.e. fof cor-
rect estimation of regional project benelits?

Opportunity Cost of Factors Used

It takes produchon inputs to support the eco-
nonnc nctlvuy a.ssocxaled wath a pm};eét or cvent

impacts Abd thosu éaUScd by bac 1
ages; a later séction will address forward link-
ages.

Benefit cost analysis commonly assuries futi
employment of most primary factors of produc-
tion, perfect resource mobility, and absence of
scale economics (Howeé and Eastér, p: 264 Mar-
golis), ¥f these assumptions apply to alt factors;
then, even though the value added impact might
be lurgc, benefits would be zero because:all fac-
tors cmgloyed wiily ihie ‘project- cc)uld hive re-
ceived essentially the same returs in.alfernative:
emp]oymem without the project. In other words,
the income:impact resulting from project-related
'1ctmly is cxactly offset by:the opponnnu)r,cobt--

used.”

atlong of project analysis d
specific ‘depdrtures from these assumiption gof
full’ cmpio ent and complete mo '
oné input, such as the water uséd by 4 ireiga-
tion pro;cct is considéred tndérutilized and im-
mobile, Thiis the opportunity ¢ost of thig re-
source is low. In this case, when {he pioject’s
dircet’ impﬁcts on value added aretra
direct benefils. by subtricting the opportunity cost
of the jiipiits used, the direct et benefits consist
of the rcsidual Increase in retums Larned by the

sidual retum:, lo water, aitcr snbﬁactmg 16 m't
of all offier praject inputs, is often- taken :as an

: e 1Al
cahiaiiced o ux.ﬂut} levils us e il reglonal nofit.
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esumdlu of the direct benefits of a water proj-
ect,?

The asswiptions of full employment and
complete mobility can often be applied plausi-
bly to all inputs used in generating secondary
project impacts. Thus, regardless of the size of
the estiniated ¢hauge in value added from sec-
ondary impicts, it may be éxactly offset by op-
portunity costs of the inputs used, leaving net
secondary project benefits of zero. This posture
is especially plausible from a natiopal account-
ing perspective and is codified in the “Principles
and Guidelines” for water resource projects (U.S.
Water Resources Council), which directs that
project secondary impacts must not'be included
in “National Economié¢ Development” benefits.

Using the rule that net benefifs equal impacts
less opportufiity. costs, addllmu'll primary or
secondary regmml net project benefits may re-
sult if factor prices and factor opportunity costs
diverge such that uncmployed or underem-
ployed resources persist in the region because
of barriers to resource mobility. Little empirical
work has addressed the level and niture of re-
source unemployment needed to justify includ-
ing such benefits in regional project analysis,
The few studies which have addressed the issue
have relied more on assumption than on analysis
of real data. The most prominent is the. work by
Haveman and Krutilla, who studied the labor and
capital inputs required for water resource con-
struction projeéts, They concluded that the na-
tional opportunity cost of resources used di-
rectiy and indirectly by such projects ranged from
69% to 94% of market value, depending on the
type and location of the project. This conclusion
implies that between 6% and 31% of the ingome
generated by these projects could be counted as
net benefits,*

? Large projects may. result in same Input sbd oufpus price im-
pacts; buit Youni and Haveman stress (hat these impacts Sioild no
be confused with'benafits: “Pecudlary linpacts fusially called *see-
andary” or or 'ixfiree’ economie effects) are those rellected in changes
it incomes or - pnct\s -coused by, shifts in.supply or denwond. Peciss
ntary extérnalitics.are likely to replesent ibtdime distributlon rathes
than dllogative effects, and thelr Hiclusion would mnount to double
countipg™ {p. 190}

A related arguitient §s that prijects which produce consumer gooxds
confer benefils:of incredsed consubiwr surplus, Such benelitg can
oceut mhwn.xl projéct unalysis nhty if the adidbtional production
Fowers foeal prices and a large portion of the producy 15 consined
focaliy. OFf coirse, i Joss of prodiscers surplus (vatile added from
the depressed local peicds ehin edual dr éaged e cdisiaicr boyi
efits which acerue 10 reglonal consumers, Such price crnm,-; effects
are. difficult to address wiihin the fixed price contest of 1-0 mod-
elibg.

M %ri the context of hanefit-cost accounting. praject gross benefits
are unaffected by whelher some of the faciors used were otherwise
underemptoyed or ¥nemplayed. However, the difference bétween
e factor prices apd their opportunity cdst s o “credit™ offsctiing

Awer. J. Agr. Econ.

In his ey post study of the Colarado-Big
Thampson water project, Howe (1987) assumed
that 20% of capital earnings and 23% of wages
and salarics represent net benefits, Hamilion and
Gardner assumed that 10% to 20% of secondary
vialue added by new irrigated agriculture in
southern Idaho could be counted as net second-
ary benefits. [n neither casé were these assump-
tions bused on empirical analysis.

Howe and Easter argue that if a region is highly
dependent on a vulnerable industry and re-
sources ar¢ Emmobile, then & mueh larger part
of the value added resulting from a “rescue” of
that industry can be counted as net benefit.
However, Howe’s “rescuc” conditions will
rarely, if ever, be met in practice. Even in Howe's
acgative impact scenario most of the released
resoiirees, except for $ome Undepreciated im-
mobile fixed assets, will eventaally find other
employment. The lifetime of most projects will
be long cnough to allow resources to move to
their best use and to negate cyclical unemploy-
ment as an argwment for secondary benefits. Even
when short-run employment benefits exist; they
can rarely be justified over the entire project life.

Most cases justify conclusions such as those
reached in a chapter written by Hanke and Walker
in the book by Haveman and Mar;,olls. “Since
there is no evidence that the conditions put for-
ward by Margolis exist in the prosperous Mid-
State area, secondary bencfifs have been elim-
inated from the andlysis becaugse they represent
pecuniary transfers and not real effects™ (Hanke
and Walker, p. 343). Stabler, Van Kooten, and
Meyer say: “Disregarding the possibility of de-
clining long-run average cost curves -n linked
activitiés within the regjon, the general case for
caleulating secondary benefits on the basis of
employable and linmobile resources in Westers
North America is weak” {p. 20).

The burden of proof is on those whd claim
that a project uses labor or mpitai which woitld
be unemployed without the project, therefore
;uqtifym;; the existence of secondary regional
project net benefits, or the inclusion of addi-
tional value-acdded components in primary re-
gional net benefits, Under most circumstances,
the convergence between input prices and their
opportunity costs restricts project direct regional
net benefits to the residual returns 16 soine pir-
ticular underutilized target resource, such as the

some of the factor payments charged in the project cost aveount,
Thus employment generation shenld net be counted a project ben-
¢fil. but aceess to otherwise underutilized resourtes can réduce priject
cosi, comributlpg tu project net bepefits,
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water used by an irrigation. project. Simliady,
only small portion (if any). of secondary dn-
oine can 'be Courited af seeondary tegional miet
benefits.

Treatment of Mobile Resoiirces

Chanhges in direct and secondary regional eco-
noic .lctiv;ty «of the Kind' disciissed above usn-
ally result in soriie inferfegiondl movement of
labor and capital. All fictor ineame, whiether
earned by labor; capital or tand, is pmd to peo-
ever,; the people who: receive that fac-

Dot & Ve in'the same p.!t-

: ‘P
'111:5 resilts inia problem in decldmg whose in-
ne cohnts when reglon'll Emjccl benefits or
gt ‘compu{ed This prol Iem refates to fhe

Van'Koalen,‘ Hind Meyer.
The two. polar possibilities are to count all or
to count none of the income ¢arned hy imii-

gr'mt r’esohrcaﬂ By _dcﬁnmon regnon&] mcome

would haVe tived in the ircg:éni \vxtiibut thé proj-
of mcomes of cveryone who will

frop()s;d ns Al c% X
il project beneﬁts‘ While this appmach 0(:-

! Fristive of notcounting any of
ived by Distnigrants was advo-

eated by Howe:

T’he water mmgf_r . shobld act i the fhterests
7 pdp Lntjnn of‘ h:s ared, uu]ess he e

i the question, “Will the ncli;m aﬂ!mc or
tu?ty of exlsting stogkholders?® If this
Joliy view were tiken by city mattiege-
fal, contied utban gkm‘lh might be
different Hght. {page 12)

Sitijlag-positions. were stated by Hamilton and
Gardnet:

Insgfar s regional proy‘ { évalinitipn Is concefned,
it f§ thie dir[m,nécs iy vilfye added peteraied by re-
suurccz thai would be in 1h¢. region i the ibsence
projéct iwhichiv wrs” plevnt, 1t s debs ble
-whiciher Wages:nnd selaries golngiio {mporied fitior

Regional Project Anclysis 7

andl fglums to capital proviged from dilside. the re-
gion (while g part ol gross.regional protucy), aré VJIld
reglotial Beiiehits 1o fhose ‘praple Who- would l;gw
Been residents’ of the region without thié develop:
e, {page 8).

And, again, we scé agréement. m this statertient
by Keith and Glover:

THerE § cotistilerable controversy. cqncu.nnm, the
payments fo Imported labior .4 régional bengtit. 1f
workefs dre (randient, then 10ngrfcrm chspges: in
payments 1g fabor dre ol I:E,cty to resalt fi. lurg»
gains fo.the local econdmy. A§ 10Rg ag it is o per-
pranent change, m\poncd 1aboy TEprasents an i
crsase in résident popiili i Diged;
Howcvfer. tluse

tiak p.ln af (ncrc
Toads, €16 1ndjor olher ¢ :
may beborne by cucrent resfddnts, This there is 4
chiice befwien csum.:tmg benefits to: c\c;sﬂng or to
projected popul.lilcms big ngmnal pupul.ltmn gtowth
is desiruble, of is a dirdel popl of & pm}ecl thehi
perhaps. benefit estimates should: inehudg net income
to pepnigriciit imnigrants m thie' bengfit calcu!gn, A8
Howcvcr, :my mcrcmlng ::osts of comumcr g

idtcd behcﬂ:s 1i :s htgh!y dpub!fu! ‘tha. pnymm ,t‘q
pin! wﬂl be fai d o rcsidcms af dae logit

a:armmdcd thet onb’ bu;rf its acuﬂ:fng 10, curr, m
Fosidénis. of the region bé caltlied: ]

Coiisider an examplm Assuitie ] &
of a new project Eauses soMeg: fro anmhgr
community fo take 4 new jobs m"your commu-
mty Furthér, assume that the: mlgfimt‘s PlE-
vious etfiploymentinicome was $30,000 pur ye'\r
and-that person fiow-eariis $40 {h
job. Notethal tlie ag gregate a
consisting of hoth, donor and recipient. comm -
nitles tt)gclher hiag. clearly pcrlénu 8 $IO,()(}D
benefit; $40 000 i i -0

The prot lemf riseg in: m:.dcur;ng the. hem:ﬁt
of this move to your community. fCertamiy the
new individital’s lacal spending for consump-
tion: or favestient will stimulaté logal -basi-
nesses; and ‘some of this in
find its way fo the residents of the community:
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Other than this induced effect from respending,
however, neither you nor other original mem-
bérs of your comimunity benefit from the $40,000
incomie per se. Sitmldrly, the remaining resi-
dents of the community that lost $30,000 em-
ployee may suffer some income loss because
respending of this income has stopped, but they
do not fe¢l the loss of the $30,000 per se. It is
the migrant aloite who is the direct beneficiary
of the $10,000 increase in factor payments.

Whese welfare should be included within the
accounting stance used to determine the well-
being of the region? To what extent does well-
beiitg of neighbors, cspeci'ﬂiy new neighbors,
enter into an individual’s welfare function? For
such questions cconomic theory can give little
guidaneé. One platisible dpproach for a recipient
commitnity. inclined to valde growth is to count
the $10,000 income net of opporturity cost (but
not the entire $40,000 income of the migrant)
as a net benefit, This is the benefit to the com-
munity residents from a happy new resident who
has just experienced a $10,000 incomé increase.
For the donor coinmunity, the emigrant may be
out of sight and out of mind. Realistically, mi-
granls are neither completely inciuded in nor
compictdy excluded from the commumty ac-
co;mtmg pchpectwe The accounnng stancé ad-
vocated by Young and Howe, Hamiiton and
Gardner, and Keith and. Glover would eliminate
all direct benefits consisting of immigrant wages
and count only bencfits accruing to previous
residents.

It is important to examine the assumptions
implicit in this example. First, a $10,000 incre-
ment between donor and recipient regions could
not coexist with full employment and perfect
fictor mobilify. Second, if such a differential
between the two regiotis did exist, it could only
_pcraisl in the short run, supporied by a labor im-
mobility {l}at the. migrant ‘has rn'lmgcd to qver-
come, In the longer run, citlier wages in the donor
région will be bid up by cottinued out-migra-
tiol, or wages in the rcmplcm u,glon will be
dcprcbsed by continued immigration. 1 ‘hus, the
benefits. to the recipient region dltribufable to
migrant wage changes shodld be cither von-
existent or short run.

What about the induced effects from the re-
spending of the migrant’s $40,000 income in the
destitiation region? Cléirly, as hoted in the pre-
vivus section, the multiplier effects will gener-
ate further qccond'u'y rcglonal income. [lnw-
ever, this Increase in econginic netivity will draw
resources away from alternative smployment,
so thie opportunity costs of these resources must

Amer. f. Agr. Econ.

be deducted. Moreover, the induced effect will
very Inkbly be supported by the nnmigratmn of
additional labor and capital, aggravating the
problem of dc‘ciding whose income fo ¢ount.

The situation is clearer for transient migrant
labor. Income earned by libor that resides only
temporarily in a region, while by definition a
part of regional income, is certainly bot valued
very highly by other regional residents except
as its respending induces activity elsewhere in
the fegional cconomy.
~ Similar problems are encountered with mo-
bile capital. A new project will have both pri-
mary and secondary impacts on regional c‘tpilal
use and income, If internally owned capitil is
used, it has an opportunity cost equal to its value
in its best alternative use, Inflows of monetary
cap:tal are not per se & rcgwnai benefit. Itis the
investinent of this money in physical assets and
the subsequent productive use of these asgets that
will generte regional incomes. However, cap-
ital attractéd from outside the region, does not
have zero cost, us implied in Howe (p. 79): “In-
sofar as these productive factors, including cap-
ital, are attrgeted from outside the project re-
gion, the loss of théir outputs elsewhere will not
be counted as costs in the project region's as-
sessment of the project.” Howe fails to note that
1mpomng this capital prob'lbly does not change
its owncrsh‘;p The price of imporfing capital to
aregion is the outfllows of interest payments and
proﬁls sufficient to attract the capital, which is
its exact monetary cost in the xmportmb reglon
and should qpprmzch its opportunity cost in the
exportifig tegion. Even for projects funded by
goverhment graft, this capital imay have an op-
portunity cost i terms of other regional projects
hot funded (congressional logrolling also has its
limits).

Ifa projcu attracts both capital and its owners
as nnm:&,r’mts to the region, this clearly has a
posittvc impact on regional i income. The situa-
tion is similar to that for tmm:;_,r.mt labor—one
can question whether increases in profit and in-
terest payment aceruing to immigrant capitalists
are per s¢ a regional benefit. The existence of

regional benefits depends oh whether this new

profit and inferest income satisfy growth goals
of the eriginal communify residents, and whether
thcy cin capture benefits from the econoniic ac-
tivity induced by the local respending by the im-
migrant capitalists.

Another dgpéct af migrant resources is the im-
pact thit iminigrant resources can have on local
production processes. Immigration of labor or
capital might enhance the productivity and re-
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turns carned By local_labor. ind capital. These
are potcntnai}y'mxpoﬂant;pro,;izct benefits which
iinfortinately are poorly niod j fixed coef-

aches . Q; Mot fe-
search i b

developing proper mcthodq of mcmporahn;, these
resource productivity benefits into project anal-
ysis,
Bccausc much bf the im‘ el
..... _ ':}ib"c‘ b uupnrted

cap;tai this {s onc further reason {hie. poftion of
estimated’ inCOmo unpact both primary and sec-
Y. ered & regional” net

.....

ﬁc:cqt Q

Ecnnomiesi‘qf Size

Réferenee wis nidde abiové fo ¢hangés in in-
dttstry §ize ds a justification for addltnon.ﬂ proj-
ect benefits. In one seiise, this is another way
of viewing the unduremploy ment/unemploy-
ment msuea d;scusscd above Estabhshed firms
e motel the

ay ul:-o rcwl in dgg]omen of
igatic & nght mal\c
i

und, any
Indusfry size eco niies
affécted indhistries with c1thc,r long- or shoit-run
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secotionsies; Power generutwﬁ in: the Pa-
cxﬁc North\vcst exPenences an. mcrcase m 8v-

} PR
p hiydiopower mc(hods, wh:le
50 coig, from. ey igive

il Sotire
add or rephce fiked assets. may opérate only at
costs above: those of dn established firm with
depreciated fixed assefs.

‘Begiusethe I-O adél isbased on fixed Cogt-
ficlents, it 18 of little e for estimating size
econoniy xmpacts Attempts- fo estimate these

impacis must be-bused on calculations external |

¢]. L ltle empi

¢ 't"re‘search has

- th _éxCeJx 3‘

soci'rted w:zh m'lga!ion cxpanaion
Economlcs of si1ze is. a possible_ saurce.for both

te lhese beneits. Further,
of‘ sim économics is not

18 anothcr atca wheré research cotlid be fniitful.

Forward Linkiges.

Forward linkage impacts ocewr if oupiit from

the dmctfjr’ difected sector Servees as iript

' sectdr, thilg ¢he gmg the outpuf level of
i ,

/ tasl tin
5 mg in the reglon As wnth backward
me’ of the :égmml ';cwnd'try in-

P : At
be valid componems of n.glomk! fsccond.uy net
benefits.
Th;j:’ -0 modcl becduse it traces Yurchmses of

mpth $0 chaugcs in pmduction will be feil by
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scctors that supply those inputs. Forward link-
age impacts are far less certain. If a region pro-
duces more feed grain, there is no assurance that
regional livestock production will expand. If a
region produces more logs, there is no assur-
ance that they will be processed locally into di-
mension lumber, plywood, or houses.

Regional forward linkages exist only if the
forward industries are otherwise constrained by
inpot shortage and their expansion is a viable,
profitable proposition. Often, the expansion po-
tential of forward linked industries depends more
on the régional and national market conditions
for their outputs (mmt houses) than on the re-
glona! supply of raw inputs (feed grains, logs).
If oircumistances are anfavorablé for the expan-
sion of forward linked sectors, severyl pomble
scenarios exist. First, the raw product may sim-
ply be exported from the region. Second, es-
pecially for productq that are hard to transport
long distances, the increase in raw material pro-
duction in the project drea may cause regionul
declines in product prices, Jeading 10 ofl':,cltmg,
production declines inside or outside the ac-
counting region. Third, forward linked activity
u’sing inputs produced in the project area might
incréase, but an offsetting deinise of stich pro-
cessing activities could occur elsewhere in or out
of the region. For the first two scenarios, no re-
gional forwaid linkage impact would oceyr. For
the third, any regional impact occurs through
transfer from another région.

The weakness of forward linkages is recog-
nized by Hamilton and Gardner:

Cerainly some of the output of newly developed lanid
will be fed o, tivestack, other crops from this fnd
will be dsed as input te food prodessing plangs, and
these secondary activities will gencrate secondary
valiie added. However, ihie deémand for régionat ex-
ports of processed food and fivestock products is quite
inelastic andt driven Jdrgely by factors mitside the te-
gion. We question thie extent to which new itrigation
actually increases the total amount of secondary food
processing or livestock production in a region. De-
velopment may only mean that new fanns rather thun
the farms presemt without development will supply
a share of the Inputs o these secondary activities.
{pige 8)

Duie to inelastichties of crop demand, the net effect
of niew ifrigation. on stale ¢rop acreage has histori-
cally been an jncrease in smadl grain and forage erop
acrenge with litile increase In the acréage of higher
vatued crops. Essentiaily the acreage of high valued
crops displaces existing acreage of these crops, (This
treatmient confornns to the federal Principles ang
Guidelines which mandate that retums to high

Amer. J. Agr. Econ,

valued specialty crops not be counted as part
for the direct benefits of a watér resource project.}
(page 5)

This same weakness is recognized by Howe:

There Is no question that the availabitity of project
agricultural ottputs and the rolated dcumnds for in-
puts led to the expansion of both forw: wch {output
processing) and backwurd (input supplying) linked
activities in the project region, The sectors that are
strofigly forward linked to agricuiture in the region
are fivestock and food processing. The markets for
these finul products are found alinost complefely
outside the C-BT project region. It secius reasonable
to argue that, had C-BT not éxisted, the: additiondl
supplies of these final products would huve been
prodiseeil clséwitere it the westesn United States. For
this reason forwdtd Hnkages can be jgnored when
coinputing nét income changes from the national we-
colinting stange, lthough ndt from the priject re-
gion stance, (page 88)

I[f a project does cuuse secondary forward
linkage impacts these will be in the form of out-
put changes in other sectors and income earned
by the production inputs used. The amount of
this income impact that counts as regional ben-
efit depends on the same opportunity cost con-
siderations outlined for backward linkages. La-
bor and capital income impacts gene:’atcd by
forward linkages count as benefits only to the
extent that thc return in the new use exceeds its
opportunity cost in its alternative use, and if some
of these returns are captured by the permancent
residents of the region. This will only b¢ true if
unemployment and immobility of labor and cap-
ital are substantial.

Young and Howe outline steps necessary to
properly incorporate forward linkages into anal-
ysis of regional project benefits in instances when
this is justified by market conditions and prof-
itubility of prospective industries. To estimate
regional forward linkages if seclor A increases
output of faw material by Q,, they note that one
shoutd:

1. chetek the structure of local industries to see whether
or net forward Hikages appear tikely;

b. caleuate the added processing output, O, that is
likely (o foltow froni te avaiiabifty of Qg

¢, insert O in the input-ouiput (inverse} mogdel to
determiie what outpul changes will bé required from
all scetors othir than that containing A;

d. culeulate the increased factor payments (i.¢., to
labor (houscholds), rent, intérést, profits) that the
modet predicts to foltow from thie increased output
in all scetors other thin A;

c. estiimate the opporiunity costs of these nowly em-
ployed factors jo the stale and subtract them from
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onchr)f nci bmcﬁts

The issue is whethier forward Jink
whether they fall within the tceounting
aiid how they should b i pit
projéet analyses. We haver outlmgd c;oncep:ml
reasons ‘that forwvd lmkagé bu:eﬁts may. be

isténce of forw ard lm!ﬂgc bChefﬂb must be jus-
tifled Cm;uncally, case by case, using proce-
dures like thosé outlined by Youn‘a_. and Howe.

Spatial Dift‘usion of Second.u'y Impacts

i thicory (e \
5 exlst quite apart from the po-
Imcal reyons superimposcd on them, and these
oo ncmxc reg_,tons hwe a hxemrchua! mtem.d aid

‘tggreg ;
problcmb, and becausc thé "
us@a}ly fr i

juences for reglon
fed t!nt thcm :

}’

ofa rojectto thccommuunt 1
fui foFun

&

Itfe.ﬂly, I O ‘m‘;lyq:s should be wsed to model
the economy of one or a hit.r.irch:_ _tl aggrega-
tion- of finctional ¢conomic arens {1 tclrud-

it 8
s stale: bonuddms 1o dfetine a jiglon
v or moré states.
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the‘political uriits of dati sviilabilify of tomiateh

the political bojtndaries. of policy igsues, the

conimon Honstifvey féchniciies used (o7 biiifd these

models can’” result: i Biased estimates of scc-

ondm‘y plecct unpacts (Robrson and Mlllen)
ol .

arie$. into cont;guous gans of a tmnscmdmg
ecoftomic reglon 'ihc concept of imcrregmnal

e
dccnf mgmm.
r tﬁe Spﬁlovcr-'rcla-

sei; As expected, 4
tipliee. The state o
mulnpher becatis
1cross its i dcrs iulo other st‘atcs "We gai -
\ ary iiipact from
some event ity Quecr&s!md i associdted with
$0.71 of" secondai'y inipacts., the ' swme mtio as

tam:ng Bn - P
doifiimiites the ewnomy of Que&nsland, allow-
ing Hitle of the. secondary impacts from an event
in lh'il i‘cgmn to spﬂl into. other ons of the

OTS smllover secondary imp*\Lts:tluuﬂqc‘gi sec-
onddry effects becanse it Is so small and so
minated by mctropoi:tan Brisbane.

agiaml o mﬁlmegi ndl -0 models
ind Blair)-are appropri; ¢ tools
in cases where spiffover effects Tikely are im-

Table 1, Australia Interregional Spillover
Coefficients

Average  Spiflover Cotfficient
Outpul {9 NeXt-Higher-
Regloti Multigier OFIEFREION
Austeatin £
Stiitg. 6f Quueenslund 1.55 0.291
Moreton Regioi 1.54 0.019
Toowosmmba City 110 4.400
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portant. This framework explicitly models both
the structure of each regional economy and the
linkages between regions, In this way, the im-
pact of an event in one region can be traced to
all other regions. Soch a multiregional model

wag constructed by Carter and Ireri as patt of a
smdy 6t the inipact of California-Arizona water
reallocation alternatives. Their results, shown in
table 2, can be interpreted in terms of spiliover
coefticients, These results indicate that for edch
dollar of sccondary Impact generated in Ari-
zona, an additional spillover of secondary im-
pacts ranging from $0.058 to $0.822 will also
occur in California.

The consequences of mtcncglondl spillovers
can be jmportant in regional project analysis.
Mitler ¢xamined the possibility that spillovers
could be the basis of interregional feciback,
where development in one region can spilf over,
stimulating development outside the accounting
region, which in turn spills back to further stim-
ulate econantic activity in the first region. 1f such
feedbacks are significant, an 1-O model would
underestimate the extent of project impacts,

The recent Pecos River case in the U.S. Su-
preme Court (482 U.S. 124, 1987) illustrates
angther Kind of spillover relationship based on
a resource allocation conflict between two ad-

Table 2, Secondary Impact Spillover Coef-
ficients from Arizona into California
Sector Coeffidient
Meat arimals & products 0,058
Poullry-& cggs 0.822
Fami dairy products 0.122
Pood & feed prains 0.247
Cotton 0,102
Yegetables 0.197
Fruit & nuts not citrus 0.197
Citrus 0.145
Forage 0.199
Miscellaneous agriculture 0.102
Grain mill products 0,201
Meat, pouliry process 0.124
Ddiry products 0,064
Can, préserve, freeze 0.813
Mise. spf. protessing 0.301
Chemiculs & fertilizer 0.309
Péiroleum 0152
Fub metnl & machinery 0:335
Aireraft 0.181
Primary metals 0,134
Other manuficturing 0. 144
Mining 0.079
Utifities 0, 06’
Selecied services 0.1 15
Trade & transport 0.058
Other services ~D.HES

Amer. J. Agr. Econ.

jacent political regions with an interlifked
{nested) economic structure. In this case, if the
accounding stance were based solely on-the po-
litical boundaries, ignoring the hierarchical eco-
nomic conpections between the two greas, ip-
correct policy conclusions could easily result.
The damages suffered by Texas for past under-
deliveries of water by New Mexico under the
Pecos River Interstate Compact include direct
and secondary income losses act of the oppor-
tunity cost of the resources used. However, New
Mexico would have had to reduce its irrigated
acreage by at least 20 acres for each additional
acre that could be irrigated in Texas. The 20 to
I ratio is a consequence of the lags in The
groundwater hydrology of the region, the evap-
oratioit losses, aiid the salinity buildup of Pécos
River water delivered to Texas. The ‘economies
of the affected part of New Mexico are closely
ticd through strong forward and backward link-
ages to theé adjacent parts of Texas. The ques-
tion is: Whit would hive been the net benefits
to Texas if it had received the water and the di-
rect and secondary impacts which that implies,
but at the cost of losing spillover benefits be-
cause of the.associatéd reduction in New Mex-
ico irrigated acreage?

It is interesting to note tha the two New Mex-
ico counties which would bave lost irigated
acreage under compact compliance are desig-
naled by BEA as paft of the El Paso, Texas,
functional economic area. The Texas-New
Mexico border runs neatly between these New
Mexico countics and the El Paso, Texas, SMSA
that is the princip'tl central place in this func-
tional economic areu, Because of the obvicusly
close economic ties between these portmns of
New Mexico and Texas, actions taken in New
Mexico should have large spillover effects in
Texas. In this case, there is a real possibility
that the spitlover benefits accruing to Texas from
using the water in New Mexico would exceed
the direct and secondary damages of not having
the water to use in Texas, leaving Texas better
off because it did not get the water, However,
if analysis was based on separate 1-O models of
the affected New Mexico and Texds areas, ig-
noring the economic linkages between the two,
these potentially important spillover effects would
rémain lidden,

Note the interhal consistency; if factor op-
portunity cost were 100% of factor marKet cost,
then there were no secondary benefits to Néiw
Mexico from using the water and no spillover
benefits to Texas; however, if factor unemploy-
ment or immobility is invoked to justify sec-
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ondary:benefits, then spillovers .lre 4lso a pos-

£q45:

lievdi
ofter gsed for regton modclmg and the fine:
tmual econmmc dreas’ m whnch cgmzqmiu qctw

lysts to mco;‘rcctly 3pc
stanice, resylting in biaged
imipucts dind project benef‘ its and mi:.smg Hin-
portanit benefit spillovers between accounting
regions.

Coniclusions

Tlus paper has. addrcssed five issues that are en-
d W estlm' tlng Second.,try bcncf‘ h

egiondl p ys

réction for the' opportunuy cost ‘of factors used,
(b) how to treat mobile factors, (¢) the effect of
economies of size, (d) the mle of forward link-
ages, and (¢) the role of the 5pat1a1 structure of
econonie regions: The first four issues. serve as
reasons only a small pait, i any, of reg:Onal
impdc!s can be treated .as regional net benefits
or costs. The fifth is a.reason that, when sec-
ondaty Benefifs or dnmag .do éxist, their cof-
rect gstitnation car ) ecogniwon of tixe
sp;;tial strpcture of t_hé alfected ureds, All five
serye as cautions to the project analysis practi-
tioner-and as challenges for future concepiual
and enpirical resenrch,

[Received January 1990; final revision
yecelved June 1990.]
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